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(57) Abstract: The invention aims at providing platinum complexes useful as materials for light 
emitting devices and extremely excellent in heat stability, light emission characteristics, and light 
emission efficiency, and a process for effective preparation thereof. The invention relates to plat- 
inum complexes represented by the general formula [1]: [1] wherein any two of A, B and C 
are each independently an optionally substituted nitrogenous aromatic heterocyclic group and the 
other is optionally substituted aryl or optionally substituted heteroaryl; and Y is halogeno or an 
optionally substituted aryl or heteroaryl group which is bonded either directly or through oxygen 
(-O-) or sulfur (-S-) (with the proviso that when the adjacent two rings are nitrogenous aromatic 
heterocyclic groups, the cases wherein Y is chloro are excepted, while when the nonadjacent two 
rings are nitrogenous aromatic heterocyclic groups, the cases wherein Y is not halogeno are ex- 
cepted). 
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•> A T? £ b U (2-7x = *Kijy» ^ijj;-)am (Ir (pp 
y) 3 ) fr£> © U >#£*JJ8 Lfcl*6#3te£ : ?a j &££ft'CV>a (Applied Physi 
cs Letters, 75, 4 (1999)) 0 

£tz, *)V Y * 9 ;Mba&ig#-e&-5 (2, 3, 7, 8, 12, 13, 17, 
1 8-^^^xfjl/-2 1H, 23H-*^7^iJth-N, N, N , N) 
(Pt (OEP) ) &?R^£ftT^3 (USP6, 303,238 ; M. A. Baldo et al., Na 
ture, 395 (1998) 151-154.) . C © S ttfl>SS*^Sft* K £ 4 % i: V , » 5 

>)a^sg^pt (ppy) 2 ^?©it##is$tit^§o 

e^^fth Ltlis c©f&t (6-7^- ;i/ -2, 2' -Kcuyth-C, 
N, N) ^-fbS^ (II) -^©SS^tttffll^^ixTV^ ( E. C. Constable et 
al., J. Chem. Soc. Dalton Trans., 1990, 443-449; Tsz-Chun Cheung et al . , 
J. Chem. Soc. Dalton Trans., 1996, 1645-1651 ; Yurngdong Jahng et al., In 
organica Chimica Acta, 267 (1998) 265-270; Siu-Wai Lai et al., Inorg. Ch 
em., 38 (1999) 4046-4055) o dO&^li^iis **MftJK3H&-$>&*6$B#3B£:£ 

mirz tttm^z tiTi^o z.(D&n*mm v~c, #y v y 

ftt^li (Chi-Ming Che et al., Chem. Commun. 2002, 2556-2557) 0 L#>b& 

ie^ii*§tiELi?f0ii^i?icj!&it^ut(;ovMtt, 
6 -fx t itiE Lsg?Ktffl b#fe t l-c*, n m&-f&fcmm$ tix 

m?fcfc^^x0mmtetii^&&&ffife(D&!&M t it, 1, 3-^(2 

-fy^;P) 7i-^/^^D7^f b' ■ 2*IDl!^lS$nfe«Sil s fc« (Orga 
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nometallics 1999, 18, 3337-3341) „ 

<ftm 2002-175884 -^SUfctt, © 5 s — * ttgB 

«2 nt ^fcv^tfx SSftfgT/i&MiBft'fb-grt; h bTx gJfcJi,^ £ $tf Jitfg t 

^jK^s^ttsttaitf^ft^ft 2 -o-roigji l& a^i^^^^^nt^^o 

lifixfi^CEfi bT <^ 3 ©x 4o©ittl©rt2 ^ tz ft $£ & LtztfiMX^ 

ft -e n # a £ tc: ma btv>^%©, 40051^1^^^^1120^ o^^itt 

ji T* ft -I? ft # fi^(3BB^ bt V» 3 h ©0 3 ii ?> *p\ ^^SA S 3 o7i^ 4 

bfctt*iT--£ft-e t ft# fi^fciete bx v> sigtMigi^as&^o 
±IB (6-7I-J1/-2, 2' -trtryb^h-c, n, n) ig-fbe^ 

(II) (^T, [P t L (C 1 ) ] ) *»*©S?*#®. ±gBbfc 

x^fcffltt^ftT v^sstjgastts fin*a^itutK,ptcii4iii^, r-fe 

h - h >J ^/*jg«rH XSJi&£fTO#$2cT-fc3 ifi. Hi© [P t L (CI) ] 

mfc^. 7i = M, t: y ^;i/S©g«iS* s j^<b7jcmi©®-^{i N ^d^c©jR 

ftW.^© i) (Dit'jbT b * SSJg. Lf§3 £ ftT ^fcW 0 

£*p N 7 e&|fc:7 * ^ a « # # #4 & *sk ii^fe^. 

izMftz^-t zmmfim* zn, commons, -o x& *> , mtztam^tun 

ti^^i^t^^t, ^0^3* #£1*131 fe©{±. 3rttt«f?&&£iK 

©m^^^Mflp^^k: «t SfH^f^M^SS; u^o b a» b & # £ N ^^©M^^sS 

a c ©^ k: 43 ^ x mmn& x&m b tz t & ^ x 

4o c© J;a*^^e>^ffM^^lt^©^^*sM*ftTV^„ 

j^±©iot N &mttmmm?<Dnmibtefa&xm*®&m&mA,iz?rt)tix 
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xD7V-;^^r^l N t ^> :* * ^> « , 

t ;i/ =» A ;i/ n ;i/ t ^ j 7'J-;i/t^^A;^-;i/7^S, ^ 
jv*-)V7 K ; Ms ^^77^^;^S^ A*^*^ 7;v^;v^^i s 7'J 
ArD7iJ-;i/ftSx 7,;i/7^;H, F 

*s U K*. t h'D^^>;H, ^;^7H, ;vny>jg^, ^7;l, 

£^L N m Mi 0 ~ 3 ®mWL*m V, m 2 &^m 3 ii 0 ~ 4 ©Mil £ o m 
\ m \ m 3 #2 J^±©H «»OR \ it©R 2 SVti©R 3 tt^n 

•^ftS VWc 111 Dfife X ^> X V^-C & J: ) 

xmznz e *>ft&o 

-JSSsS; [i'] T-3i£ft3 <t D b<^#l i: UTiis 0!*.fcJU TS3- 

m& [ib'] 



(5£>K R\ R\ R\ X. m \ m 2 RXfm 3 temmt HO tl^lito ) 

±SB-JR5S; [1] T-^t£ft 3 6^^#©#©$f * L^ffl t U-Cii, fll* «x T 
SB-JftsS [ 1 " ] 
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m \ m 3 # 2 J^_h©Hifc0*§i§K tt©R \ itifc© R 3 (i ft^ftS VWd 

mtxh-DX ^mta^x^x & x < . x '^hubb t pi d c ) 

TIB-ISS [ 1 3 




v>r*i^7U — itott J;^AfD7'j-;vii^i N 

mA2tmc2^ sc.ta'B.^ xa§A 2 j:ic 2 i:iB 2 j:#iiM:g^iti^ 

l^jl^lt^tl) J;V>o ^A 2 , ^B 2N ^ C ^ii/S^E #MS&S£ 

-]»5S [1"'] ti^fii^ S:£ig&©#£ l^0H £ it Ji, 0l;tBU TB-«t 
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^>^b7-;i/^;i/S, 7 7;i/dp;n s T)V>7-)\s&, 7;^r;n, 7- 

7;i/3Jp^i, t -^^-^ ^fD7'j-j^^f>>i % t;i/zj^># 
;i/#-;i,g N 7'J-;^^>>A;^z;H, ^> ^ # 3^>S, t ^> ;i/ :p * y ^ s 

;i/;r5.y^ * ;i/ 7 y ^ -i jv^ s A/w* -f ;i/g N r ;i/ ^ ;v ^ 2)- ^j;—,^ 

>i7 " tHDt^l/S, ^VA7M, MD^>Jii^ N ^ 7 ;| x 

y ^ ^a£^JS?3i^ Willis, ii^>ij;nxiii^i§^t 0 £ 

*MLtV>tfeJ:^. m'SVm'tt, * ft * niM R 'X V R 3 © R § m 

m l (± 0 ~ 3 OSftS* U N m'|iO-40|t^t. £fc N m \ m 3 #2feA± 

®^^©^^r N tt©R \ &»©R s li*ft*ft;5i,>fc:ra&-e&oTfc#SfcoT 

12 textile Ltut * J: u c ) 
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(R 1 )m 1 




(R 4 )m 4 
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T)v*>\s&, 7;^^;H S t;H-;H, 7'J-;H, T^y 

* y x fc* s>* 7 * ;v t 5. y m , tyxii^7'j-^7^;|, 7;y3^>>s, 
X V —w* * i/M, D7>J-^t^->I, T)vu ^ > # - TV — 

U*^)\,m, ^il/*7M, ADy>J|?, ^>7-y^. i3)V**^)\> 

- Fnl, t Fn^rfAiS, ^^7^1, tF?^;!, J3gJte$^fS^ 

^mm^mmM, g«ii";^sxtti^is$sto r'^r 2 , r 1 ^ 

m\ m\ m 3 ^t>*m 4 {i. ^ti^ixillR\ R\ R 3 ^ t>* R 4 © $( £ m b N m 
'iiO~3©It^, m 2 ;£t>*m 3 tt 0~ 4 ©Mifc£, * s m 1 tt0~5©Ii^ 
^ti^tim-to $.fz, m\ m\ m\ m 2 JjJ.±©M$f©*§-^ ItOR \ ^ 
ifc© R \ ^i?©R 3 St>*^iS© R 4 (i^n^nsv^C!ii ttfeotfel&ot^t 
&£<s R J |al±, R 2 |1I± X R 3 m±5lte/RVR 4 HD±#-ilt C & r> X, 

Mfcs R\ R\ R 3 3m/&tFR 4 ##JR£ffi&M#3, Xte^JR^-^bff* 

sisr-fe^i^tii, i^s^^^©K{iPifg^ N x&fa&izmftm^xi&mm 
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#fgBJ©±ia-^5£ [1] X-m^tiZ MA, MBRZfm C t> & 
3H^@gft^i: N /ND>y>Jg^ N Sfc^ttagSXttKJRM^f (-0-) g L < 
(-S-) ^r^-L/T^-a ITi^^ gi^M LTOT & J: i^T U 

ltnt*j:^AfD7'J-MJ:iP?,5:5 6 # f b f5 t- 

$> %m&*m% , pjg lt ^& ^ro©i^tii^finis0i^ii, y 

Cft&OSm, ^ft^ft^T"&#3lT- &§UWi|g^3lT-& cfc < N 3gA 
)V V * $ )V (Orthometalated Complexes) tit, Mz.it, ill* 

w*w, r %m&mit¥-Mmtmm-j , mi 5 o~2 3 2w, mmmft, 1 

(H.Yersin^ N rphotochemistry and Photophysics of coordination Compound 
sj ) s m7 1-771, mi 3 5 - 1 4 61, *7"';>#--^-^^ (Sprin 
ger-Verlag) 1 9 8 7 # & f lz tZM £ ft X ^ 3 <b£- T~ & -5 0 

x $> x^^mm^mmmmm^, -ma, [i»] tii\t, sa,sifib,-c*$ 

ft UT^T* «t v%^.M*^#^^*^«, &?>--f?5£ CI"] 

[1'"] C&V^, ^V^C 2 T^$fl§I1SI$i bTVMTfc Jlt^gffi 

HUJi^ i: LT£-r*«3&33an?ifc Sic 1 3 ic^^mn?, 
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State. 5 ~ 8 »^ U<tt5Xli6i0f^0tii7jf it«SS^ 

tr^^^su K7 , ;-^i, 4 $ y \r — #*y-v'-»m, 

3-Tv~ — )vm, *;v>m, ^v^jv^m, *;*v-v>m. 7$^v>m. 

3r:>Sx ^rD7'J-;^^i'l^ f^f D7 'J - j^Jfi'l, T 71/ H * J' * 
7'J-;^Jri/*jl/t;-;H, T^71/^7l/;t^>:2j71/#^71/Sx T 

f>;i/Ss 7>>;vt^i/l, 7;^;^^I> 77;i/^;^ts, 

7^1, bh*7^/s, ^7;|, -hDi, t fd^^m, # 71/ * 71/ 
tFD^ftAH, x;u-^7,;| x ^;i/77 ; e^;H N gj^x;i/7^ 

>W7^ F*x Ii5/'J;H, S-£"[£S###{:f e,n-5o 
U— 7^7l/*71/^#3M:f n^o 

dp;i/S*s^Stf tlx M#atJfc fi ^ 3i^7l/^s n-7°D^;i/^ N 2-7D 

t^ls n-^^;H. -fV7"f^l, tert-7*fM N n 

2-^>fM s tert-^>f)H, 2 - ^ ^ 71/ 
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3 - * 3- 7f 2, 2 - *J * J- u n-AJfy^g, 2-^* 

i/)VM^ 3-^*->)Pm. 2-^f;M>f;i/i x 3 - * ^fr^O^^g, 4- 
^ ^;i/^>^;i/^. 2 - ^ > - 3 ^>^D7Dif;n N ^ 

7J^-;HHtlt iSil^T" fc#«m-r- <tt\ #1 jek 3{t tfc 2 ~ l 5s 
£ L < (ij^fjitfc 2 ~ 1 0, cfcD»*b<{ij^mi5(2~6 © 7-71/^ - ;i,g#;pf;f 

-\ dp -fe - ;i/ #3* if £ ti 3 o 

7;^r;Hi:LTIi, Sim"? b ft il£#-?r& =fc IV 09 x « * fgf 2 ~ 1 5 N 
*?SL<ttgias»2~l 0. ctD$f*b<{ijK^^2~60T;i/^^^Sds^(f 

j^^iJ 6 ~ 1 4 07 U — MASf If £ft N M^fixJ 
1,Zi±7 3L-)l>&^ ^7?;!/!, T>h'J;i/Ss t7xr>gf jsfl^t^, 

V-»MT-wm$tifz%ifimtft>ti, M^i£mmm 7~ 1 2 ©7 7;^;Hi)S» 
£L<^ M-ffcift iz. (i ^ > V 71/ ^ 2-7i^-f M N l - 7x-;i/7D t:;H N 
3 - ^ 7 ^ 71/ r □ 1^ 71^ ^ # 3Mf ft 3 0 

Df^^&t^•c^§, 5~8«s * l < {± 5 x« 6 m (d ^m<Dm^mm.mmm, 
i: *> ngk m& u < « i ~ 3 mommm^s mmm*. mmm^mommm** 

^XfilS-^^Si©^^ D 7 U -71/^*^{f *>tu «#«J(Iii7iJ;i/S s 5^31-71/ 
tU^71/», b-«;^i7 7l/^ N tf^^l/g, ^U#'^7l^s t^VU71/^, 
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^Iv ^^us^^ ^>;>j;h, ^ > v-f u m, ^ > # * -y- v* 

-t'D**^ 2-7D^^i/S, n-7b^->S, ^77 
h^^Sv tert-7"^i'I, n - ^ > 5^ ;i/ ;t ^ >- 2 - * ? }V 7° h * 
3 - ^ h 3r 2, 2-y^f^7Dt;V^^^l, n - ^ * ;i/ 

T U -;V^^r^Si: Ittt, #l;U;f j^JSifr 6 ~ 1 4 ©7 U -Jl';*^ S'S^aptf- 
^7D*JfyS, 2 -7 ^ — )\,7uX3c^m, 3 - 7 ^ - )V 7" U ft * >y 1- 

2-7x - ;V7-fJryl, 3 - 7 xr jVT - f ^yS, 4- 
7xrjl/7*F^yi, l-7i-;K>f;i/^ + i/S, 2 - 7 ^ - )\, ^ > ^ ;i/ it 
3ri/*s 3-7i^M>fiP*^^|, 4-7xz;^>f;i/t^yis 5- 
7 — >?-)V* * 1 - 7 x-^l/^^y^t^yS, 2-7x^^Adf 

->;i/^- ^^>^ N 3 - 7 - ;i/^^r i/fr** iy^. 4 - 7 - sy ;y;fr 3f yS^ 

5 - 7 ^-fr^Jf-is * yl, 6-7^^;i^:*Wl/;^^^##M:f£>ii3o 

o t y bras mnm^t^x'ptu < \m, 

j^fflifc 2 ~ l 4 ©^5Pn 7 V — ;i/^-^^S^^tf £>2x, Utetofcteu 
^t^P^lx 2 - t -5 y^t^i'is 2 - if y * y;i/*^r^» x 
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T & ^ fS # T7l/=»>7tf^^7y^^e»n^o 

SjfoiS^fcju iim 25-300 "Cs #£L<fc*6 0~200"C\ iD»*L< 
li 8 0 ~ 1 5 0 °C©@H7>e»^g^iR$tL5o 

-72 *ftb<li3 0^-48 J: t> «F* L < tt 1 ~ 1 2 ^©fgB! 

7> *>ji:i:5I#!£ ft£ 0 
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X 3 
[ld»] 

2« N a*yi>i# [2 b] fc<b£* [3] % avw»©^ny> 
w-r^e^fg^ [i C "] ( ttT , [id"] t» t . ) 0M*§ 

[id"] tt% e^i>^>^^ [2b]. Yb^tr [3] ikvmm<D» 

*&* *tfiiyx>«# [2b] i:i-b^#j [3] fc*aaat**©#« T . 

m^, ff^n^m [i c -] ft*^***©**-^ * 

>ft«i:fii6***cfcfcj:oT*fi*||# [id"] **»fc»3c:fc*ifli* 
o 

[i c"] ««i«o«Ai«^t>f N fl4yx>»# [2b] tih& 
to C3] t©s^i^tgg^ D ^ >jbi$ ^j Dt§;:t(;:j .^ 

9 rT!Kjfc3**c: tK J:D. RfcSft^J: <> [Id"] £Mi£ 

^D*->fl3SS©ttJBflfc^ [1 C "] fc»LTx IflM 0 0 3ft % 
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d :^«isti^n ^WbSdtt, iiuie bfc J; 5 Brffi©^ n y 
* a»x -f- * fc «> © ^ D ^ > fli ja 7? & * *> e> N ^^©dt^* 5 ^X^X 3 -efe^o 
HJt>s [2b] ©X#C1 (itfRJgb?) T-&Si§^fcl4> Any 

WbjMfcbTx ^SUbSS (Jt-fbtO PAft.<D/\U V ^-fbtk 3 •> 

fttf^) SfflUS. BilCbT, X=F (^ry^JP?) J\Uf 

WbSO^bT, yymfcM (7vib®) gift^^n tfyfcffl (Jg-fbtK *{btb 

3Vib®m) s X = Br (Af!i)j§C?) tfe^l^Ctt, ^ O ^ Wb&l bT, & 

JfUb&l tt^©ADy>fti (yyfc®, i£{btK a^-fbtj^) ^ x = 

I (3">«I?) "Ci&atB^fctix AD^>tifc its a »> 3* ft SI (3->-fb 
S&S^ [2b] RVlh-BtVo [ 3 ] ©^ffl*(4M?ii£ l " <D * ti k. m b 

^ x >i* [2b], Yb^^j [ 3 ] &tf/\ny >fl3SI<Z) = #&jg^bS*6^** 

±§-£, sva^i?x>@# [2b] kit^m [3] i:*^rsjt6^**»^-0jgp 
*&©&«« «si3§Sci"©*fti:Bb-c«&*o [i c"] &-b. 

M b (4, ^0^©,Si6fc^{tStS«l«H:x [1 c"] izMV 

t n at i ~2 o oe§i, b < & 1 ~ 5 o i%m&<D mm & t>mj£M#i$ n 

[2b] „ <b<&v>) [ 3 ] svADy>ftao=t*ig^isis 

£-&34§1§N Stfe^S? [2 b] tik&Ql [3] fc§5fcfS$^t5i 

^©SJ&fflftStf.KJ&RSFWfcU MS 1 "(D^tit m fCivj. 

Sfes [1 c"] ^-If ibfcl^oe^^ [ 1 C "] tAD^ 

Wb#J i:©>SJE&Mjettx ft$ 2 5 ~ 3 0 0 °C N * b < (4 6 0 ~ 2 0 0 «C x 4. t) 
£?£b<i4 80~150 °C©|gB^e>®l[MlR^tls SJfclfclfflfcJU i«l 0 #~ 
7 2 l$H x »*L<li30 #~ 4 8 ISM. iDJflKfil B#fH~ 1 2 ttfflofg 
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stciN [2 b] tit^m [ 3 ] x-mz ta>B.j&, s 

^ >fg& [2b] hibisVa [ 3 ] t©fi*B»*6, 1 0 #~ 7 2 l$Ra& N jf * 
b < tt 3 0 #~ 4 8 BSia& N iD<?^L<til 1 2 mm'&lz;\ D Wb&l 

d t& $. u < a i ~ i 2mmn z & 




[1 M ] [Id"] 



3tt, S^lgf* [1 C"] Ikffimib'&mt bT^VN-5, [ 1 

d"] (Firl®^ D ? ym^-ltm-t Z> & &f£W [1 c"] ) ©M3I& (feJITx ^ 
jg^3"tIB&^o ) %m.W VfclRXfo 5o 

e^m^ [i d"] ±ibkj&$£ i " xm bntz [ 1 c>'] %mm 

c *s T # 5 o 
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* t l x t± mm m i " t m d & ® &m # e> n % 0 

na3"c^uT, 01* «x c 1 c"] t&^x xtfmmx&z 
mfat. mm&ft(Ds\n ?>%mxt %tz&®;\v 7>ibmt&j&m$itn&, 
-mx [ i " ] 




[i"] fi^ti5fi»ii^Tii^i-e^5o 

±B3Mii£i£ 1 " ~mm$k3" iZlS^xm^btiZ [2 b] 

^^•ets, Mso^&i: uT&^ms, sjst>©#iak 
mm Lxn o a £&x% z> 0 

[2b] ±iB-^^i [3] xmznzfo&m t * 

sj&^-e-T, ±sb-«s^ [i c" ] -t-a^n^ &&mfot ^ufutit, - 

^Si [ 4 ] 

E M g X 2 [ 4 ] 
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-Ms*, [l'"] i:m$tiz>*mBM<D&i&mib\z, #m2\ -ma [5] 

M 2 P t X 4 [ 5 ] 

6&*b£fefc N ±SB-^S; [3] -c&ztiZfc&tot&Rj&intx, ±lB-j^SC 
[1 c"] -e^^hsa^gfri: I/, &^t-c*i£, ±ffi-jft5S [4] -c^^ix 

[1"'] T?£<**i5*»lH©6&«#fciu Mili, ±SB-jS5 
S [2b] 7?*$n5fi^5?x>g#;fc, ±18-^5$ [4] X-m$tlZ>? V 

-)vun*i*m ^^T"Ctnc±B3-as^ [3] T3ts*i3<b-£^£HJ5&£ 

* 3 C £ lc £ o T * m £ Z £ W tU3fE a o 

-^^ [l"'] -?mii5nz>*ftw<!>&&mm±, tibmb&i'"- 

huIB-®^; [ 2 b] X-m^tiZ e^i?ai «jmy^nn (1, 5 - ^ 

iu f 3 - j& 5£ [3] x°m$ n^it^m, MtL\Z, 

)V - 2 , 2' - £ D ^ > £ £ N ft * {£ 2 - jl b * i # y T -fe h - b ,j 

)v^omm^. Kfomm 5 0 °c~ 1 5 0 -c\ jfiuaso °c~ 1 2 0 tt\ 1 

5£ [1 c" ] -emztiz & &mVfs mUtetuu (6-7x - - 2 , 2 ' - K 

f e^^f#^ 0 ci nti5SB-jj85S; [4] ti^ns^y-^- 

< 14 2 0 ~ 8 0 °CT" 3 0 #~ # * b < (4 1 ->- 3 R$ H S Jfc <* * * d £ 

t>> -*i Ci'"] -ei^ii^^fioflM^ tfsxii [6-7x^-2, 

2 > - ttyy^-b (C, N, N) ] 7xr;vQ^ (II) |f§a# T »^ 0 
2 

tulB-J^^ [5] T*gt£ ^ BfHb-£«K flljtfcE. Th7^DD^i*'Ji> 
Afc s BtfSB-«S; [3] T-^^ n^-fb^fe, fllitfcf. 6-7^-^-2, 2' - 

k tr >j v> mxtewmmomu*, Ri&um 5 o°c~ 1 5 o-c s ih< 
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8 0 °C~ 1 2 0°CT", 1 BtP^-gStHPeO, £f £ l< li 2 B^- 2 B M £ * 3 
C hi; J: ^ -©^ [1 c"] -egt£ft& & i&mfts MiHi' D d ( 6 -7 jl- 

^-2, 2' -t'fijy» s„ &^t-, ;m £ ± gas* 3a & 1 ' * ' t h m 

C 1 ] t-i^ti5*iBJi06i^ 08;tfc* [ 6 - !7 a: - 2 , 2 ' - h* bT 
Ui^^-h (C, N, N) ] 7iz (II) ^iSC t#t#So dft6©H 

Msg, t- ;v=f >^©^rs©#* *T-fr -5 t &m M b V^o 

iiufB — [2b] -cm^tiZ & #i;t UJ? ^ d d ( 1 , 5 - i/ 

# u* z * fi^fc. buib-^^; [4] -zmz nz>? v -^-)vum. m 

iH7x-;i/?^^^^A/D> K Zfcj&um 0-10 O'C, £?£L<fci;20~ 
8 0 "CT* 3 0 #~ 4 BtP^ If S L < ii 1 ~ 3 M Jfe £ -fr T ^ 9 u D (7'J - 
;iO (1, 5 — >^ Dtf^^^jiy) d © £ tl Tc £ , 

buIB-^^; [3] nZih&tVd, Wz.\±. 6-7i-Jl/-2, 2' — tf f U 

V s > h SJfciB& 3 0 ~ 2 0 0 °C\ #?icL<i±8 0 o C~l 1 0 °Ct 2 5 BFIs 

£F£ b < 1 8 B$P^~ 3 BFIiffH^^^^C iti^ -«5S [1"'] -C'St£ 

BUlB — flSiS [2b] T'$^H5 6^^l>^ftlt #JX.Wu 5r h ^ ^ D 

D6ilAij7AOJ;^6M^i}:«^t 1, 5 - > l , 5 
>K T-fe h r. h U «FJ&H»s SJifeSS 5 0 °C~ 1 4 0°CT\ 1 5 #~ 3 mffls 

££T-m^ft&JiC3|s|©e;&-fb£-!8j£: ^ h ^ ^ n g.^IA U a© 
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m n % z. t # m & % o 

^^^(Difiiij^v^on.m^^^^m^tLxit^mELm^^mif^^t^iii 
-fb^x, m<t®m, mfcj wt> a, kaw a*x (h^ ito^h 
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to ) momm^E^mmih^d, fes^a^. i@ N ^da s - ? v )vm<D&m, m 
mm^^mmit^-c $> t> . ?sb£'I4& £©_&£> e> i t o 

bV^o ^!0i)|liMiH J: D 3i:i:?IiRpJt£T'fc -5 fr\ 1^1 0 n m~ 5 
// m©^H#£?£ b < . jLDff*l<tt5 0nm-l/tm-Cftii N Mf-^*b< 
iil 0 0nm~5 0 0 n m 1? 3 o 

^X7>£>©^ffi-f;*>£/>&<-!r;5fc#K *8 T ^ * U # ^ * £ fl§ V% § £ £: &#} £ 
bfc * ©&M/B-T 3 c: b^o SfecDjp^a, $tM#mS 

* U < tt 0 . 7 mm^Jt©*) ©£ffl^3o Hi©f It li^^Hioti^O^ 
u e> ft 3 i: x. li I TO©|^ N «^t-A&. >^Sc N . 

mftM^&misb % c & rT 3 o fJilil T0©1^, U V - tT v* > :&& 31 . 

7 ^ ^ M S & £ #$J*g 1$ T* & 3 o 

+ §:^<f£^&%«| bTiIJi fts 0 Pt^o^^i: bTJi&JR, £ 

£l>"^©?Hbtb v<7*^>£A, )V i/ t> k> h ^ tz T )\/ jj V ±.M~3£MJk 
Xf^Oftih®}, gg, Tfrz-t7&, ± y \) U A-&^£fc«^ 

v<7-* £ A fcii^- ft £> ©S-^^feM. -f>^">A, 
-f ^rMf >> A^©#±^^S^* s #{f £ft. b < 4 eVJJlT 
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cfcD$f*b<«5 0nm~l^mT-feDs H £ £ U < « 1 0Onm~l^mT* 

mytm<Dttmi£. mwmtamizmm^ tz&jEii&xm. jEnmmmfr zm^* 

ft$hm<Dm^m%MmRv y ^%un^ % z t&x % %<> mz&^>v 

oc - ivy* i?3L^mm&, 7-v c 77^-)\>7f> ymmfo. \ Ym 

? v >mmfa. -^v u >nmfo, y >mmw. **y-vr v-?vm 

y >\s7 > h >mmfa, *j-7v\*>mmfr, zuv w v>mmfe, 
Ti/Tv'v y v>mmfr, y >vt % >mmfr, %mmv v 7>fc&%d, 

fct&l^. Ji^l nm~5//m©®|ii5ff|b<, J: D»i L < li 5 n m~ 1 
mT-febx 0nm~ 5 0 0 nraffe5. 28 ftJI © f£l$! £ & fi s 

ftfclg^sji* ^ t _ A & N ffi$bAa&3$ 
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7 y ~)VT % ynmtb. 7 ^ ; W^kts)v^ ymm>W, u )V7 > Y ^-fe 

m&mif e>ti% 0 je?l&ajb, lE^ste ft iz $ n % % © x » & ^ 

l»lnm-5^mOilisffSL<, «t D » * L < fc* 5 n m ~ 1 ju m T- & 
D s H££?£ Klil 0 nm~ 5 0 0 n m X tb 3 „ JEdFL&AJix IE 71 i£ ® & ± 

*s -fb t = ;i/ s # y # - # * — k *y^fi/>^ # y ^ ;v * # # y w — k # 
'j7*f;M^^yi/-h s # y ^ * ^ ;k # y x ;b * > , *''j7ini/>t^i' 

r^^KWjfi, aui? + s/»ai % ^> y u >mmtz zwmv t>n% 0 
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tzmm, m®t>z&x$ tifzJEii%:&mir 2>%&m®{®tifr%yg lt^s 

moj * y ft > i' * ;Ki N !63feS © >f # > ft # ^ > * ;i/ «fc D & A § ^ & ® 

UmtfcD % 2; L < (i 1 0nm~5 0 0nmT-fe^o *??±Ajls 

<£^«©*mi: LtliTk^^iif ©I^^fbtffilt 3 & ©#fS^i*j £ A3 
£ i: £ JfPit-r 3$&f££% Ltus fc©-c&*x«&^ 0 > V t> 

An ^ IS. $fi, §J N 7^^>7A, 5^>, -^^;^^©^J5^ Mlh^P 
*^>>?A N ^-fb^^ H^-fb — 7;i> 5. - A s ^ft^;i/ v - r> A, ^-fb-y/r;K 

g^b#;i/^ a, gHb^U^A, Hi£<b-t3u Elibr^yrjuf^, IHb^ 
* ir©^M^ftt»s ^-fbv^s/^ a, ^uftyf ^a, ttikTK =• -t> a, 

)];^ t? kCD&mftitm, tfiJai^U-y, *iJ7DKl/> % ^U^^^^^ 
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Df>j7;^nifi/> N X V ¥ Z u a */ ? )\,# u ^3- v > ^ ^ddpj7** 
nx^i/Vi:^^ n D^7;i/toxf i/>j:0^i^#s ^h^^^n^^l/ 

v ^ t~ p.^? ^ x ^iiii^ita, x/w*y>^i£. sjfcit 

y # U MBE(^?^it^JF>>)a, * 7 X * * > h*-A&. 

l/-+f-CVDS, ICVDS, # X V - X C V D 3 — 

«Tt> irb^^JS^^ffl^d^^ff T##gB££M£l8HJ§-r -g, 

1) 'H-NMR7^^ : GEMINI 2 0 0 0S11 (MU7>tS) 

x«drx-5 o ommm (yjvx—nm) 

2 ) «5cHi#;&f : C H N - 5 

3 ) IKJKX^. * hMtf : V- 5 5 0 (JASCOI) 

4 ) mytX^Z h ;V^«f : F- 4 5 0 0 ( BJiiO 

Sfcs IB® ©&v> 4fi£i©iiiii o o%-e&3o 

T^yy^U^^X. II 81, I3 3 3 7 - 3 3 4 U ( 1 9 9 9 *P ) 
(Organometallics 1999, 18, P3337- 3341 ) ©IBisfc&l^ ~F§E©SJS5& C o T 
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Br 




Br N SnBu, Toluene, reflux, 3days 



PdCI 2 (PPh 3 ) 2 , LiCI 




1, 3 -i?^D^^>-fe*> 2 . 5gt h U 7?-frZ*j-> 7 . 

9 g , tfx (hij7i^;i/*^7 0) v^nny^^^AO. 6 0 g , t&ihV 
5^A 0 . 45gCh;i.x>25ml S^F^ iB«S«#L&o ISi:)^ 

LttSia© B«J-fh-&ife& 1 . 4gfffeo 
'H-NMR (CDCh) :<5 7 . 22-7. 29 (m, 2 H ) , 7. 59 
(t, J = 7 . 8Hz, 1H), 7. 73-7. 87 (m, 4H), 8. 07 
(dd, J = 1 . 8 H z , 7. 8Hz, 2H) , 8. 61-8. 76 (m, 3 
H) „ 

###|2 l-7)]/#U-3, 5 - (2-tfU ;i/ ) ^ > -t£ > © MS§ 

1 £: PltH ©£&};: <fc tK 1-7JUD-3, 5 - i?^D^^>-tf> 1 . 

4gt (2-tr»;^;i/) h y * ± > 5 . o g N t?x ( h y 7 ^ - 

7 W > ) ^^DD;17^>)A0. 38g, ffi^b U •> A 0 . 28gtF;Vx>l 

;i/*5A^DV r-^^-fCfcDSftSSSLS&IS&i: LTfllB© g flSHb-^S 1 . 
2 gf#fco 

'H-NMR (CDCh) :<5 7. 22-7. 32 (m, 2H), 7. 77- 
7. 83 (m , 4H), 8. 44 ( t , J =1 . 4Hz, 1 «) , 8. 73 (d 
t, J=4. 8 H z , 1. 6Hz, 2H) 0 

3 l-*Y*Z/-2, 4-y (2-lfy^;i/) ^>4f >©Mii 

1 t |nI1i©^S{3 «fc D s 2, 4-^7D ; 67-V-;i/5. Ogi (2- 
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£ V V )V ) h'J7f jV^;?t>6. 9 g N b* ^ (MJ7i-W770) 5? £ 
OD^5i?>)Al. 0 g , iMlb D ^ £ A 0 . 8g(3h;Vx>50ml4I^l3 

l t LTSia® @ eu-fb^ti^ 2 . 9 gii^o 

'H-NMR(CDCls) : 3. 9 2 ( s , 3 H) , 7. 09-7. 27 
(m, 3 H) , 7. 67-7. 87 (m, 4H), 8. 11 (dd, J = 2. 6 
Hz, 8. 6 H z , 1 H ) , 8. 37 (d, J = 2. 4Hz, 1H), 8. 64 
-8. 74 (m, 2H) 0 

mmmi &&m& ( i * - 1 ) 0mm 

1 tiSlfc 1 , 3 - v (2-KiJ >4f > 0 . 2 8 g, SlFr 

h 7 4? D D B&R* y •> A 0 . 5g|«10mlC^U 8 O°Ct3 0F|, 

S^fgft ( 1 ' - 1 ) ©2 7KW%S 0 . 4 4gf t, 

7C*#*/r : It^ffi (C, 38.60; H,3.04; N , 5. 63) „ 
^38fil(C, 38, 27; H, 2. 94 ; N, 5.50), 

e> titzi\j^m ( i ' - i ) (D—7km<®) o. 2 o g, svxV;i/v^^^>7A^ 

D'J FOf b7kFD77>i§| (2. 00M) 1. 3mlSfh7tFD77 
> 1 0 m 1 ^T-yg-^- rWfiSfctljflfco M^fc^M^^Yb^ f 

^ = 1/0-20/1) *fr-5Clfcfc:«t DSffiH^i: bTB«J©'fb^4» (l'~ 
1 ) * 0 . lOgffe. 

yhmfrffi : Sf-gfiS (C, 41.61; H, 2.40; N, 6. 07) „ 

( C , 4. l , 5 8; H , 2 . 3 5 ; _ N , 5 . 9 4 ) „ 

mmm2 ( i ' - 2 ) (Dmm 

%mw i (Dm^Ufr-zmhtitz ( i ' - i ) o~7kmm o . 8 7 g , jsl 

If7x-;i/Y^^«>i)A7Dn-0fh7kFD77>g» (1. 0 4M) 9 m 
UTh7th'D77>22ml tffjg^ U N 3 B#F^ An^ii^ L£ 0 ^^^^ 
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7 w - ( i&ib * u y / * # ; - ;i/ = i / o ~ 2 0 / 1 ) &ff5c:fcfc:j;!)S*e 
Hfrh Ut|65©atM ( 1 ' - 2 ) * 0 . 2 6 gftfco 

'H-NMR (DMSO-de) : ff 7. 32 (t, J = 7 . 7Hz, 1H) , 
7. 52-7. 55 (m, 2H), 7. 76 (d, J = 7 . 7Hz, 2H), 8. 
10-8. 12 (m, 2H), 8. 19 (dt, J = 1 . 6 H z , 7. 9 H z , 
2H) , 9. 27-9. 40 (m, 2H) 0 

Ttrnfrm : mwm (c, 37.96; h, 2. 1 9 ; n , 5 . 5 3 %) 0 
mmm (c, 37.89; h, 2. n ; n, 5 . 1 3 %) „ 

*rti^«J©igiS£#;*^* h *£885£ Vtc t Z 5x Amax= 4 9 1 . 4n 

m, 5 2 3. 6 n m (CH 2 C1 2 ) T- & o <, 

fus^i 3 e#i§^ ( i ' - 3 ) <Dmm 

3 — K ^ > -t£ > 1 . lg©rh7tFO77>M20mU x 

SStfJ l (Dm^Ufrizn btitz (i'-i) cd-tK^^o. 4 4g*«ioLx 

+ U ±?)\>*^ Dx> h ^ ^ ? j - (^-fb^^bv/^^y— ;i/=i/o 
-20/1) ^fioChia?) HfeH^fc U gift© e^fgftc ( 1 ' - 3 ) so. 

1 0 g ft o 

'H-NMR (DMSO-de) : 6 7. 36 (t, J = 7 . 7Hz, 1H) , 

7. 49-7. 52 (m, 2H) , 7. 77 (d, J = 7 . 7Hz, 2H) , 8. 

10-8. 13 (m, 2H), 8. 17 (dt, J = 1 . 6Hz, 7. 5Hz, 

2H),9.61-9.71(m, 2H)„ 

7C*#*f : tfltt (C, 3 4. 7 3 ; H, 2.00; N , 5. 0 6%) « 

(C, 3 4. 7 0 ; H , 2 . 2 5 ; N , 4. 9 6%) , 

mMM4 fitfft (l'-5) 0lg 

2 -c«$g ufc 1 - 7 - 3, 5 - ( 2 - t: y ^;v) ^ >-e > 0 . 
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4 1 g, 5tffh7^DD&^8*iJi)A0. 6 8 gfti£^ 1 4 m 1 i£ T" b, 
9 0°CT"3B^x ijfbife. IfiC^lfct, bfc@#ft^S'J b§£;fi£-£ 

TitfeS&ftO. 5 6gftf#fco 

n75>»* (1. 0 4M) 2. 4mU4f b7hHD77>8mlff-{:l^ 

bs 3 mm. jt^ufeo Rj&i&MftJUb^ 9- u >T-tttn *tt-> u 

&>? \> * — (t£<fb^ 5=- i/>/^;-;i/=i/o~20/i) ftfr-5 

ci £ k: J: d m^mwh u ( i ' - 5 ) ft o . i i smtzo 

'H-NME (DMSO-d.) : 6 7 . 56-7. 59 (m, 2H), 7. 7 

7 ( d , J = 1 0 . 3Hz, 2 H ) , 8. 15-8. 24 (m, 4 H ) , 9. 2 
7-9. 43 ( m , 2H) 0 

^Jfifll 5 e&fgft: (lb"-l) ( (6-7x-jV-2, 2' - tt'Jyth 

-C, N, N) Mib&& (I I) ) ©Mii 

iy sl V ^ ^ y ^ -7,Z2\z [ (1, 2, 5, 6-77") - 1 , 5 - 

— ffiflj ( I I ) ( 5 0 0 mg, 1. 44 mm o 1 ^ 1 . 0MJ-ft)£:6-7cn 

-;i/-2, 2' -Eey;A (4 0 0 mg/l. 7 2 m m o 1 N 1. 2^fi) ft 
ttS>*x l*]BBftsfiig#lb7Co 2-aih^^>Ji^y-;i/ (1 OmL) ft 

feilfiOSlS^'J*y;i/i)7A^nYh^77^ - (tgMffi. : V> ? uu * $ 

>/^7-*=20/l) T'llb, ^^f^^t>/^^DD^^>*?,B 
££11 IT, fif&igfl; (1 b" - 1 ) ftll&OM tbT648mgfffc 0 JR* 9 
7 . 4 % 0 

1 H-NMR (500MHz, CD 2 Cl 2 ) : 6 7. 1 0.((Jt, J = 1 . 4, 
7. 5Hz, 1H) , 7. 16-7. 24 ( m , 1H), 7. 38 (dd, J = 
1. 4, 7. 5Hz, 1H), 7. 50-7. 65 ( m , 3H), 7. 68 (d 
dd, J = 1 . 3Hz, 5. 3, 7. 9Hz, 1H) , 7. 88 (t, J = 8. 
0Hz, 1H), 7. 9 4 (dt, J = 7 . 9, 0. 9Hz, 1H), 8. 09 
(dt, J = 1 . 6, 7. 9Hz, 1H), 9. 04-9. 09 (m, 1H)„ 
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: 330. Onm, M^I8 3fc?ftS : 559. 4nm Q 

mrnm 6 &&mfa (ib"-5) ( (6, 6' -w^-^-z, 2 ' -t-t: 
u^h-c, n, n) t^bs^ (id ) 0mm 

^al/>^7573|; [ (1, 2, 5, 6 - 77 4 ) -1, 5-^dr-9-^ai-;v] 
-Jg-fb S^fe (II) (500rags 1. 4 4 mm o 1, 1. OSS) t 6 , 6' 
-^7x-;v-2, 2' - tt'J^;V ( 5 3 4rag, 1. 7 2 m m o 1 , 1. 2 
Si) %<±&fr, \*lffl*mmmm b£o &^T', 2-:ch:^>;iL*y-;i, (25 
mL) *1mz.X])Um b. ®^Tt 4B$|?g8l#Hj&£-fr£^ m^^Mffi^Sb^o 
ftfc9fc*f f> V jl? )Vj3 5 & # U^r h 7 4 — (mffllfc : V 5 U 

( 1 b" - 5 ) &tl&©*fr3; t bT5 9 7mgf#fc 0 JR* 7 7. 1 % e 
'H-NMR ( 5 0 0 MHz, CD 2 C1 2 ) : 6 7. 07 (dt, J = l. 3, 
7. 5Hz, 1H), 7. 14 (dt, J = 1 . 5, 7. 5 H z , 1 H ) , 7. 
38 ( d d , J = 1 . 5, 7. 5Hz, 1H), 7. 46-7. 55 (m, 3 
H), 7. 56-7. 6 4 (m, 2H), 7. 68-7. 74 (m, 3H), 7. 
75 (dd, J = 1 . 3, 7. 9Hz, 1H), 7*. 95 (t, J = 8. 1Hz, 
1H), 8. 00 (dd, J = 1 . 3, 7. 9Hz, 1H) , 8. 09 (t, J 
= 7.9Hz,lH) 0 

mmm 7 (ib"-9) ( (2, Q-^y^-^-i, 10-7x7- 

>^DU^-h-c, n, n) mik&& (i i) ) <Dm& 

*, zl U > $ 7 =7 XOfc [ (1, 2, 5, 6 - 77 4 ) -1, 5 -^^W^-frl 
— Jfiflj (II) ( 5 0 0 m g N 1. 4 4 mm o 1, 1. .0 11) h 2 , 9 - 
i> 7 ^ - ;V - 1 , 10-7xt>xniJ> ( 5 7 4 mg s 1. 7 2 m m o 1 . 1. 
2 SI) £<±&^, rtSU^M^M^bfeo ^VN-t*, 2-aihdri/ai^y-;i / (i 
Omb) *toz.Xtom b v il^TT* 3 I^FIl#SJfe^^fetx i§J££MJE®5feb 

^DDp<#>/^y-^= 1 0 0/1) T'i^S! &^T*^*->?->/J^DD 
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* $ ytmmmm e^ig^ ( i \>" - 9 ) t it 7 o 6 m 

gfffeo JR^ 87. 2 % 0 

1 H - N M R (50 0MHz, C D 2 C 1 2 ) : 6 7. 11 ( d t , J = 1 . 3, 

7. 4 H z , 1H), 7. 16-7. 24 (m, 1 H) , 7. 49-7. 58 

(m, 4H), 7. 63-7. 77 (m, 1H) , 7. 80-7. 91 (m, 5 
H) , 7. 96 (d, J = 8. 5Hz, 1H) , 8. 42 (d, J = 8. 6 H z , 
1H) , 8. 50 (d, J = 8. 5Hz, 1 H) „ 

mMM8 (lb"-15) ((2, 4, 7, 9-rf77i-^-l, 

10-7it>7DiJth-C, N, N) (II) ) (Dm& 

>al/>^77^3t[ (1, 2, 5, 6-77 4 ) -1, 5-^^rtyx-;v] 

— ig-fbfi^ (II) ( 5 0 0 m 1. 4 4 mm o 1 N 1. O^S) £ 2 , 4, 
7, 9-^h^7^^;i/-l } 1 0-7xt>Xn'J> ( 8 3 7 m g . 1. 72 
mmol. 1. 2mm) ftffi*mmm%k Vfz 0 2-x.b*i/ 

(2 5mL) £ in £ T in £fc U IfiTt 3 fct, ?g 

^^Mffg* b7co m % titzmw.&(DMm%: is v % v jvx^ a ^ d v h^^^^ 

- (i&Hi$t : ^^D^>/^;-;i,= 1 0 0/1) TIIL, # ^ T- ^ * 
t>/^DD^>ipt,MIbt, (lb"-15) ttyfcm'&CDM 
*kbT 9 8 8 mgffe„ «*96. 1 % o 

'H-NMR (500MHz, CDtCli) : d 7. 10 (dt, J = 1 . 3, 
7. 5Hz, 1H), 7. 20 (dt, J = 1 . 5, 7. 5 H z , 1H), 7. 
50-7. 80 (m, 15H), 7. 83 (s, 1H), 7. 85-7. 92 
(m, 4H), 7. 95 (s, 1H) 0 

it^Ml 6M# (lb"-15) ((2, 4, 7, 9-ff77x^-l, 
1 0 _ 7xt>7D 1 Jtb-C, N, N) J£>fb££ (I I) ) <Dm.mm (J. Che 
m. Soc. Dalton Trans. , 1996, 1645-165HZ mW. © 15 & ) JC^-SMSg 

^il/>*777Dttfta4 (II) i*y<>A (78mgs 0. 18 7m 
mol, 1. Oil) St;2, 4, 7, 9-r^77x-;i/-l, 10-7xt- 
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>*n»;>(100mg. 0. 2 0 6 mm o 1 % 1. 1 m&) %{±&fr, 
m.mWt%Lfzo & <^ T" 2 - ^ b 3r ^ y — ;i/ (1 OmL) (5mL) £ 

in^-s £nf& b o rtfitf80"CCIiit^^t, ®triz&& (o) & * £ # £ 

MJES^bfco f 5. Iifel6©li§ •> 'J * ^f;i/ A 7 A ^ n v h ^ 7 7 - 
l»:^^nD^>/^;-^=ioo/l) "CiSU, &^T-#^A#iB 
©l^tlSA^t>^aj|LT> (lb"-15) b 

n«g 8 7?# ^nt (ib"-i 5) t-^b^o 

J*«« 2 fi££g#: (lb"-15) ((2, 4, 7 , 9-^b^7^^;i/-l, 

i o-7xt>^DUt h-c, n, n) &&&& (i i) ) <Dm,*nm (j. che 

m. Soc. Dalton Trans., 1990, 443-44911 \Z mm O ft & ) {3j:§liii 

tbigt #9 1 £ £ ^ T N 2-oibdr^i^y- / >l/©f^fcb^T-feb - h U ;i/ £ ffl U 
^^(iib^^S liil^tUfcbTSJfS&fTofc^. gift© S^fgft: ( 1 b" - 1 

5 ) i±»£>;H&j&»o fc 0 

^JfeFS 9 . a ( 1 " - 2 ) ( (6-7x-;p-2, 2' -tt-J^th 

-c, n, n) jute^ (i i) ) ®mm 

3. u y >? 7 =7 * 3 izmmm 5 -nm e. *i£ (ib"-n ((6-7 

* - * - 2 , 2' -KKijyth-C, N, N) (II) ) (500m 

gs 1. 0 8 m m o 1 , 1. 0S1) SVlftt h »J 7 A (.8.1 lmg, 5. 4 
2mmol, 5. 0^«) £ttii^ ft SB £ g£ b „ iJl^ts 2 - a: h * 
->i^y-;i, (10mL) £iD*. Tjbn» Ls Mffi,T-£ 3 BSrajjmSJfc* *fc&x 

^dd^>/^;-^=5 o/i) x-mmvx, ( i"-2) £^ 
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1 H — N M R (500MHz, CD 2 C1 2 ) : 6 7 . 09 ( d t , J = 1 . 3, 
7. 6H.z, 1H) , 7. 15-7. 2 1 ( m , 1 H ) , 7. 38 ( d d , J = 
1. 4 , 7. 6 H z , 1H), 7. 54-7. 64 (m, 2H), 7. 66 (d 
d d , J = 1 . 3, 5. 3, 7. 7Hz, 1H), 7. 75-7. 96 (m, 3 

H) , 8. 09 (dt, J=l. 7, 7. 9Hz, 1H) , 9. 22-9. 28 
(m, 1 H) o 

mmm 1 o a ( 1 » * - 3 ) ( (6-7^-^-2, 2' -ttyyti, 

-C, N, N) 3*?{t&& (II) ) 
5/ a. l/>^7773CHI0J5 k |5j*i©£}£T-^ £>tl£ a^fg# ( 1 b"- 

I) ( (6-7^-;i/-2, 2' -ftf'J^^-h-C, N, N) 6 £ (II) 7 

(522mg s 1. 1 3 m m o 1 % 1. 0 MIS) Rxf 3 £ <b ^- h U £ 
A ( 8 4 7 mg, 5. 65mmol s 5. O^i) ftM%mmmt&L 
fz o & V% T- , / — ;p ( 1 0 m L) £ ft) £ x L . 1«T"5 3 

4 - (mmtk : $ o/l) T-JftM 

tS;^DD^V/i?i^^x-f;^^fig|U^ (l"-3) * 

ife©«i:lT5 6 1mgffc 0 «$8 9. 7% D 

1 H — N M R (500MHz, C D 2 C 1 2 ) : d 7. 05-7. 14 (m, 2 
H) , 7. 38 (dd, J=l. 7, 7. 4 H z , 1 H) , 7. 55-7. 65 
(m, 3H), 7. 94-8. 00 (m, 2 H) , 8. 06 (dt, J = 1 . 6, 
7. 8Hz, 1 H) , 8. 14-8. 25 (m, 1H) , 9. 54-9. 60 
(m, 1 H ) o 

mmWM : 3 3 5 . 0 nnu mft&ftifcM : 5 6 1 . 4 nm 0 . 

mmm 1 1 ( 1 >> - 3 ) ( (6-71-^-2, 2' -ft^th 

-c, n, n) 3>>-fbe^ (ii) ) (Dmm 

^il/>*77^3C [(1, 2, 5, 6-77") -1, 5 
-*I-fb fif& ( I I ) ( 3 0 0 mg, 0. 8 6 2 mmol. 1. 0^3) s 6-7 
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* - )V - 2 , 2'-t'f';^;i/(240mg, 1. 0 3 4 m m o 1 N 1. 2 ^ 
i) S^a-^fttf 'J>7A ( 6 4 6 mg, 4. 3 1 0 m m o 1 , 5. 0 MM) £ 

•ft&^s ft&*mmmwi u£ 0 &^T", 2 ; (6mD %m 
z.xmmL, m^tx' 3 \%mm&Bijfo$-&tzik, mmzmmw^vtzo mztitz 

t = 5 0/1) tlH <*:v>ty^DD^;$'>/i;xf ;vx-r;^ 

e>MHLT. ( 1 "- 3 ) llfiffi«HT 4 3 4 mgffc 0 jg* 

91. o%„ ^-NMR^ifctj^iiiii^jfg^i 1 0 -cm e>titz&&mtet-m\s 

^J60i 1 2 ( 1 " - 3 ) ( (6-7^-)], -2, 2' - t If U S> ^ h 

-C, N, N) 3-MbS& (I I) ) ©ii&S^^tfy h i -SMii 

'>il/>^75^3t [ (1, 2, 5, 6 - 77 4 ) -1, 5 - il-jH 
-Jg-fb (II) ( 3 0 0 m 0. 8 6 2 mm o 1, 1. 0 ^M) 6 - 

y zczz^-2 , 2' - tl^ij^ ( 2 4 0 mg, 1. 0 3 4 mm o 1 . 1. 2M 

m) £tt&<^ ft&*mmwm l£o ^^t^ 2 h ^>^# y (6m 

L) ^AP^TAn^b, 1 B$P^H#HfS£-efc^ 3>)ftthy<>A (6 

4 6 m g, 4. 3 1 0 mm o 1 x 5. 0^S) %M?i, MCBiBffiT? 2 B$|Sj&# 

7 4 - O&m®. : V2uu*9^/*9J—)\,= S 0/1) fli L s fcl^T? ^ 

^DD^^>/i?i^^x-f^*&wBibtx (i"-3) 

(DB3fct U 4 6 8 mgit„ )R$98. 1 %„ 'H - N M R ^ 
#3 1 0 ?» ft S L&„ 

mmm 1 o ~ 1 2 2®i^-c-fTa*^Bj©Miig^ .(is jib 01 1 0 ) 

001 1) fc«fcft«x «t t) SJR*-c»e.n* z t&mzo &tz, 

v h -eno*%w(Dmmm mmm 12) t «tn« N Bfioe^^i 
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mmm i 3 &&m& ( 1" - 7 ) ( (6, 6 5 -*>-? 2 , 2 ' - ft 
y^h-c, n, n) 3->^e^ (id ) ©Mig 

a p >^ ^ =j izmmm 6 stit ( 1 b" - 5 ) ((6,6 

' "^7x^-2, 2' - CKijyth-C, N, N ) igft 3 (II) ) 
( 3 0 0 mg, 0. 5 5 8 m m o 1 , 1. 0 I fi ) S^H^fbt b U "7A (41 

8 m g, 2. 7 9 0 mm o 1 , 5. OS*) ft® * mmm®!: L fz <> & 
^T?> 2-ih^^^^y-;i/ ( 1 5 mL) £ iD £ T ;&0 !fc L , ««ETT? 6 1$?^ 

>f — (i»:y^DD^» fill, A^f>/i?^DD^^y^ 
IT, ( 1 »» - 7 ) Stfe0t*J:lt 3 2 9 mgf fc„ JR$ 

9 3. 7 % 0 

'H-NMR ( 5 0 0MHz, C D 2 C 1 2 ) : 6 7 . 00-7. 08 (m, 2 

H) , 7. 37-7. 42 (m, 1H), 7. 46-7. 56 (m, 3H), 7. 
60-7. 67 (m, 1 H) , 7. 70-7. 77 (m, 3H), 7 . 78 (d 
d , J = 1 . 3, 7. 8Hz, 1 H) , 8. 02 ( d d , J = 1 . 3, 7. 9H 
z , 1 H) , 8. 04 ( t , J = 7 . 9Hz, 1H), 8. 10 (t, J = 7. 
8Hz, 1H), 8. 17-8. 34 (m, 1H) Q 

mmm 1 4 e»(i"-n) ((2, 9 -s?? i-*- 1 , 10-71 

t>^DiJth-C, N, N) 3 «> & (I I) ) © M3£ 

*s3.u>#7^z3tzmmm7 -cmt>titz&&mfr ( 1 b"- 9) ((2, 9 

-^7^-;v-i, io-7it>xniJt^-c, N, N ) Jg-fb a # ( I 

I) ) ( 3 0 0 m g , 0. 5 3 4 m m o 1 , 1. Oil) ^ftt h ') >7 A 
( 4 0 0 mg, 2. 6 7 0 mmol s 5. Oil) £tt&^, t*lgB £ ^fit L 

fco #^7!, 2-^h^^i^y-;v ( 1 5 mL) £ #fl x. T #D i& L , il^TT*3 

* It, ( 1 " - 1 0 ) *mm&<Dffi*t LT 2 8 3 m g 
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ntzo urn 8i. i % 0 

'H-NMR ( 5 0 0 MHz, C D 2 C 1 2 ) : 6 7 . 06-7. 14 (m, 2 
H), 7. 50-7. 6 2 (m, 4 H ) , 7. 79-7. 95 (m, 5H), 7 
98 ( d , J = 8. 4Hz, 1H), 8. 25-8. 40 (m, 1 H) , 8. 5 
1 ( d , J = 8 . 4Hz, 1H) , 8. 53 (d, J = 8. 7Hz, 1H) . 
: 3 2 4 nm. mftmyttiLM : 587. 4nm 0 

mmm 1 5 (i"-i5) ((2, 4 , 7, 9-7h77x^-i 

10-7xf>^D>jtb-C, N, N) 3 »> ft G :£ (II) ) 0 

*s n.v > z 7 ^ izmmm 8 xm ntz ( 1 b" - 1 5 ) ((2, 

4 , 7, 9-fh77xr;i/-i, 1 O-yxty^niJtF-C, N, N)ig 
ft9^ (I I) ) ( 5 0 0 m g N 0. 7 0 0 m m o 1 x 1 . 0 ^ i ) & IF 3 >j7 -fb 
•^-hU^A ( 5 2 5 m g , 3. 5 0 0 m m o 1 , 5. O^S) & & <fr, f*J & 

5 3fe Hlft L o & VMN ;P (2 5mL) 1m fL X 1m *fc L- s 51 
»StTT* 6 ^SftMfS^tfe^ «aE*«JES5febfeo il^>'JAm7i 

^ 37 >&t>mmm it, &&&& < 1 " - 1 5 > £^fi©t&* t u 5 4 1 m g 

f#fc„ iK^ 9 5. 9 %„ 

•H-NMR (500MHz, CD 2 C1 2 ) : <S 7. 06-7. 14 (m, 2 
H), 7. 52-7. 67 (m, 14H), 7. 85-7. 93 (m, 5 H) , 
7. 97 (s, 1H), 8. 26-8. 42 (m, 1H), 

MmmM : 3 2 5 n m, MftmftmM : 6 14. 2nm 0 

mmm 1 6 a^m* ( i*"- 2 ) ( [6-7i = *-2,..2.' - tiruytb 

(C, N, N) ] 7 (II) ) 

( 1 ) [ 6 - 7 1 - ;i/ - 2 , 2 ' - tr b: V s> ± h ( C , N , N ) ] Jg-fb ( I 
I ) 



- 59 - 

BNSDOCID: <WO___2004039781A1_I_> 



WO 2004/039781 



PCT/JP2003/013317 




>t-C1 



+ 




AcOH 




N -R-Cl 



i/xl/>;?77^Dfc [ (1, 2 , 5, 6-?7 4 ) -1, 5 - -\ ^ -y- y ai ~ ;i/ ] 

— ^bfi:& (II) ( 5 0 0 m g, 1. 44mmol) t6-7i_Jl/-2, 2' 

- tTlf U ( 4 0 0 mg, 1. 72mmol) £tt&^ N f*| gfl £ g g |& Lfco 
^V^T-s (1 OmL) & in £ T An l& L s 8 0 "C T? 2 H 

^DVh^^^^r - : ^fDD^>/^;-^=2 0/1) 88 

(DB3l£ LXmtzo : 9 7. 4% c 

1 H-NMR(CD 2 C1 2 ) : 6 7. 10 (dt, J = 1 . 4, 7. 5Hz, 
1 H) , 7. 16-7. 24 (m, 1H), 7. 38 (dd, J = 1 . 4, 7. 

5Hz, 1H), 7. 50-7. 65 (m, 3 H ) , 7. 68 (ddd, J = 1 . 
3Hz, 5. 3, 7. 9Hz, 1H) , 7. 88 (t, J = 8. OHz, 1H) , 

7. 94 (dt, J = 7 . 9, 0. 9Hz, 1H) , 8. 09 (dt, J = 1 . 

6, 7. 9Hz, 1H) , 9. 04-9. 09 (m, 1H) ppm 0 

( 2 ) ( 1 - 2 ) ([6-7^-^-2, 2 ' -tt>J^th (C, 

N, N) ] 7x^;vS^ (II) ) (D&m 



is *-\s> z ? ? *zi\z±m (i) -c^jEfcufc [6-7x = *- 2, 2' - trtf 

U S?*- h ( C , N, N) ] rn.it (II) ( 4 0 0 m g ) *JEETAn*ft 
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7i^;i'?^i")A7'Di F0rF7tFD77>||1.6 7mL (1. 04 
mol/L N 8 0 0mmol) S2 O'CtlTlfc, ft^%f2nggfc£.0jgi$£& 

Lfc^C*g*g£ 4 0 °C^TTMBEg£ Us ft iife ®H £ i? 2 u u * $ y 
2 5raL^JiPi, 1 0mL©zkt'?5fe^Lfco ^ibfe^ii^, > y * y * ^ 

^Ht, *38l»©a&8# ( 1'" - 2 ) 3 7 5 mg$|fe©f*J: LXHf:„ 
: 8 5 . 9 % 0 

'H-NMR (CD 2 C10 : 6. 97-7. 19 (m, 6H), 7. 45- 
7. 49 (m, 2H), 7. 57-7. 60 (m, 1H) , 7. 65 (dd, J 
= 0. 5, 8. 2Hz, 1H) , 7. 68 (dd, J = 0. 5, 7. 9Hz, 1 
H), 7. 85 ( t , J = 8. 0Hz, 1H), 7. 95 (dt, J = 8. 2, 
0. 9Hz, 1H), 8. 03 (dt, J = 1 . 6, 7. 8 H z , 1H), 8. 
53-8. 56 (m, 1H) ppm c 

mmm 17 ([6-71=^-2 - k 

VV> (N, N, C) H>^7^tD7i^jVfit (II) ) 
(1) y^DD (1, 5— >^D;*^*^jl>) fi^fe (II) 



*SMb¥SSffil£4JK (*,#) , 1 8g, 4.1 3S§##Cbt, 

5-S/^D;t^#>>aL> Ira LSVift 2 4mLSi0iT9 0°Ctr 3 0 #fg}l# 

TO. 7 2 g©* U — AfiH#&#fco JR^s : 8 0 . 1%„ 

'H-NMR (DMSO-Da) d : 2 . 47-2. 5 1 (m, 8H) , 5. 2 
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3-5. 5 2 (m, 4H) p p m o 

(2) ^ > * 7 )V*U7 x n ;i/ (1, 5— >^D^#^>) Efb 6 & (II) 




^y^^UO^DtA^^^l. 2g0f h7tFD77>I|7 0 m 1 £ 

v ^* * >> a o . l lgtlTU ^ > # 7 ;b ^- n ^ x = ? % */ t, j^y a 5. 
1* * Jf£ b „ d ft £ ± IB (1) X-mtzP^UXJ ( 1 , 5-i/^D^-^^i?ai 

>) (id so. 7 giint, 2 0 -ex- 2 1$ rafts* bfc„ ^ e> titzm&mm 

^>';*^;i/*^A^Dvh^^7-f - ( & & : b;i/3i>/^DD7h;i/A=i/ 

1 ) «fc t) MM b. a^JtJO. 7 84g§fi6l#;HTif;o JR* : 8 2 . 
8 % 0 

'H-NMR (CDC13) (5:2. 28-2. 45 (m, 4H), 2. 6 1- 
2. 72 (m, 4H), 4. 87-5. 01 ( m , 2 H) , 5. 87-5. 96 
(m, 2H) ppm 0 

(3) &&mft(l'"-l) ([6-7xr:;i/-2 - 

( N , N, C) 7)\f%U 7 xn;i/6^ (n) ) ©£-fifc 




±13 (2) £ l^ftlt bT-g-JSE b£^.><? 7;i/^D 7 (1, 5-i/7U# 

* * ^ > ) £ fb 3 ^ (II) 0 . 8 g N 6 - 7 x - ;v - 2 - (2-E>J»;*) tf 
Vi?>0. 3gSt;^i2 0mLtfta^, 8 0 °C fct 2 HBift# bfeo |# <bft 
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Wi : hbx>/^DD*^A=l/l) luTgIlt*^fH©fi ( 1 ' ' * - 

1) 0. 4 8 5 gUl/>J/'fi©|#Htj|fe, JRsjs : 5 1. 7% 0 

'H-NMR (D.MSO-D.) (5:6-67-6. 80 ( m , 1H), 6. 9 
7 (dt, J = 1 . 5, 7. 4 H z ) , 7. 03 ( d t , J = l. 3, 7. 3 
Hz) , 7. 65 (dd, J = 7 . 7, 1. 4 Hz) , 7. 68-7. 71 
(m, 1H), 8. 04 (d, J = 8 . OHz, 1H) , 8. 18 (t, J = 8 . 
OHz, 1H), 8. 25 (dd, J = 8. 0, 0. 7Hz), 8. 30-8. 
33 (m, 2H) , 8. 52 (dd, J = 8 . 6, 1. 1Hz, 1H) ppm 0 

mmm 1 8 &&m&- ( 1 - 2 ) i ig -7 2 t 2' -ww+y 

(c, n, n) ] 7x^^ai (id ) 

(1) [6-7x^^-2, 2' -ttyyth (C, N, N) ] (I 

I) o^-^ 



^xl/>;?77X3Cf h^^DDfiilA'J^A (II) 1. 0gS^6~7 

^ - ^ - 2 , 2' -KC»jy*0. 5 6 g^fta*. CtiCM 1 0 m 1 ttimx. 

xmmv, 8 0-c-e, 2 HF^jts^tfco BimmztfiM f &nfc*nft©tk 

®«HTft„ JR*: 7 1. 4%. 

'H-NMR (CD^h) d : 7. 10 (dt, J = 1~ 4, 7. 5Hz, 

1H), 7. 16-7. 24 (m, 1H), 7. 38 (dd, J = 1 . 4, 7. 

5Hz, 1H), 7. 50-7. 65 (m, 3H), 7. 68 (ddd, J = 1 . 

3Hz, 5. 3, 7. 9Hz, 1H), 7. 88 (t, J = 8. OHz, 1H), 

7. 94 (dt, J = 7 . 9, 0. 9Hz, 1H) , 8. 09 (dt, J = 1 . 
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6, 7. 9 H z , 1H), 9. 04-9. 09 (m, 1H) ppm 0 



(2) a ( 1 ' " - 2 ) [6-7irjl/-2, 2' -teij^th (C, N , 
N) ] (ii) ) ©-£/£ 




^aU>^77^3fc±lB (1) -Zmbtltc [6-7i-;V-2, 2' -b*t 
U ^- h ( C , N , N ) ] ig-fb (II) 0 . 4gSlFff7bFD77>4ni 

l^iDis *l^7i- ;i/V^'^i/i)A^D ^ K0f h 7t b'D77>if (1. 
0 4mol/L) 1. 7mlSlI#llTCTlTlfe. 2 0 °C T* 3 B# F B m# 

^ ( 1 "' - 1 ) 370m g *m&(Dm&t Lxmtio JK* : 8 4 . 8 %„ 

mmm 1 9 a^i^ (i'"-i2) ([6 - (2-t7?A) - 2, 2' -ir 

V Y (N, N , C) hV^7^*D7ir^^(n) ) ©^/& 

(1) 6 - {2-±7 3-)\,) - 2. 2' - \f. IT >J ^71/©-^-^ 

(Chem.Ber., 3864-3868( 1976 )J& ^Tetrahedoron Letter, 23, 5291 

-5294(1982)) iz gB« © * & ip D T £ ft o fe „ 

fiS^liIiLfci'al/>^7 7^3K:2 - ^D^^-7^1x> 1 . 5 g # l>* 
i?^^71/OL — ^71/3 0ml - 5 CCC^^tn - ^^71^ U ^ A © ^ 

(1. 6 mo 1/L) 4. 5ml&J9>o<D Jiiilfco 

fe** iWfW«ntUs Micsi* 2 o°c&x±\?t i mmmftLtz* m^x, 2, 

2' -ftfU^>0. 9 4g^jB^ N 2Rfflaj$Lfc 0 J? jl ^ 71/ i - ^ 71/ 

T*ttf±5 LTil^igSl, # £>ft£fa#^£J§ v >;# U*A22 0mg© 

T-b h >mm 6 o omictiihtfco ^msm^mjem&i ^> »; 7b->f 7i/# 
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LTilfttJO. 7 g^fife^^J: It^to JK$ : 4 1 . 2%„ 

'H-NMR (CD^h) (5:7. 36-7. 39 ( m , 1 H) , 7. 5 2- 
7. 56 (m, 2H), 7. 89-8. 02 (m, 6 H) , 8. 35 (dd, J 
= 9. 6, 1. 8Hz, 1 H ) , 8. 44 (dd, J = 6. 4, 2. 1Hz, 1 
H ) , 8. 64 (t, J = 0 . 9Hz, 1H), 8. 69-8. 72 (m, 2 
H ) p p m o 

( 2 ) (l'"-12) ([6 - (2-^75^1/) - 2 , 2 ' -tU^t 

h (N, N, C) ]^># y D 7 x. = ^ (II) ) ©-£/& 

^M501 1 7 © ( 2 ) £ Hume L/T-pJ^ tfc^>^ y )\,*u y x. - JV (1,5- 
*s 2 # VilIs) t&<h&& (II) 0. 2 3 gSV±I3 (1) f)*lfe6- 

(2-^73^) - 2, 2' -b'tfUi>>0. 5 9 g £g£g| 2 0 m 1 *ft\X, 8 

o °ct 2 bf^«# ufeo $ *>titz*\s >v&(D®M*m&nm\., >v 

•7A^DV^77^ - ( & & & : F*x>/^DD*;i/A=l/l) fctil 
LT#^BJ§© (1"'-12) 0. 04g^l/^g©|#Htj|f;, 

JR* : 1 3 . 5 % 0 

. 'H-NMR (CDC13) <5 : 7 . 17 (s, 1H), 7. 23-7. 31 
(m, 2H), 7. 43-7. 47 (m, 2H), 7. 67-7. 70 (m, 1 

H), 7. 74 (dd, J=7. 9, 0. 8Hz, 1H), 7. 89 (dd, J 

= 8. 2, 0. 8Hz, 1H), 7. 95 (s, 1H), 7. 97-8. 01 
(m, 2H), 8. 06 (dt, J = 1 . 6, 8. 0Hz, 1H), 8. 30- 

8. 36 (m, 1H) ppm Q 

!£Jte#!l2 0 S&fgfl: ( 1 - 1 3 ) ([2, 9-i?7xZ^7xt>bD«Jt 
r (N, N, C) ]^>^7;V^D7i^;Vfi^ (II) ) ©■£•£& 

^Jtett 1 7 © ( 2 ) |B)«fc Lt^^Ufe^>^ y)\,*n y x. ( i , 5 - 

7 D # 7 * ^ ^ > ) Jg-fb 6 ( 1 1) 0. 23gllf2, 9-y7x=*7it 
> r D U >0 . 5 9 g^ttii*, £*lfc#&2 0 m 1 &iQ*. N 8 0 °C T* 2 B BiS 
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(mmW. : FM>/^DD*;i/A = 1/1) tITlibt*^B|©a 
( 1 - 1 2 ) 0. 04gltl/>i?6Ol#kLTffe, JR* : 1 2 . 

7 % 0 

'H-NMR (CD 2 Ch) (J: 6. 70-6. 53 (m, 1H), 6. 96 
(dt, J = 1 . 4, 7 . 4Hz, 1H) , 7 . 02 ( d t , J = 1 . 3, 7. 
3 H z , 1H), 7. 16-7. 22 (m, 3H), 7. 45-7. 47 (m, 
2H), 7. 57 (dd, J = 7 . 6, 1. 6Hz, 1H) , 7. 80 (d , J 
= 8. 4Hz, 1H), 7. 89-7. 93 (m, 2 H ) , 7. 97 (d, J = 
8. 9Hz, 1H), 8. 45 ( d , J = 8 . 7Hz, 1H), 8. 51 ( d , 
J = 8 . 4Hz, 1H) ppm 0 

mrnm 1 ~ 3 

Jl^xm®. (g) ±{3 N H@ (ITO) (f) £ N jE dFLUr ii@ (e) £ x *X 

h umt v -yum-fr ztezmyem (d) t N jeh-tv ? ? m (c) m^si 

(b) RVmM (Al/Li F) (a) ■X^xmWL (g) ffiH^^lik: 

^J&£ftTM$ftT:fc D . E§M (f ) 2: IBS (a) Ctt, ^ti-^ti U - K»3&s 
&*fc«*ft-CI!§Si (f) £|g« (a) fc<Z>HK:*ffi*EPiDT?$5«k 5 CSot^^. 

mm (f) m Toitfet), ( g ) iz&mztiT^z,,, 

jEiimmm (e) rmit^m («-npd> 



*m^MQMm&tex, mm (f) ±iz 4 0 nnKDmzx-mf&vtzo 

•fb-jir^ ( c B P ) N 




- 66 - 



BNSDOCID: <WO 2004039781 A 1_l_> 



WO 2004/039781 PCT/JP2003/013317 




Rvmmm2T-m£>titzfc&m ( i'-2) (mmmi) , xizmmws-cmbti 
tzit-s® ( i b" - i ) (mmm 2 ) % x&mmw 1 1 x-mztitzibG® ( 1 " 
' - 1 ) (&mw3) (DM%*m\,^ mmizn&mmm ( K-r 3 %) ct, ie?l 

*il j& Jf (e) ±£3 5nm©g$fI^lfco 

IEJL^d * * (c) (i, Tf3<b-£t> (BCP) 




(BCP) 

&fflVK SSIfStct, flTfcjl (d) t4 0nmOf ?-C*I^Lfe„ 

it^fiiiJl (b) A 1 q JtMZlMW&iZX 3 5 nmCDJP£T-J£/& Vfzo 

mm ( a ) a, m^mmm (b) mt^miz, lif^o. 5 n m, aui 

6 Onmi^bitilfrCiOI^tto & 4bN d CD mm W 1 ~ 3 iz & £ ^ ^ E 

Lm?<D^mib&mmRx?mM(D&m*nQmwir z> t %cr>n&miz 8 x 1 0 - s 

P a X & -o tz o 

ff e>ti>fc^E LfS?^©|S§«B (f) iUfcr^^, Bffi (a) Mlz^4 i-X(DM 

i ) ( 1 ' - 2 ) ^tzmisizte (mmw 1 ) , ^mfcfivMtffi^s: 

8. 3 % t i^^j^T-fe o fc„ It, 2§^Jf (d) £fflV^b-&^ (l'-2) fcjg 
S-r^^fe^^ (^^l^-^^g : 500nm) &m<?tltz 0 

*fcs ii) ih^m (ib M -i) *m^tzi%&iziz a&mm 2 ) N #^fcnsv^ 
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m& ip &m & ftmm £ n tz c tiE hm^ <t d t# ^ ntzm^tco x ^ ^ 

h ^7>\ 5 3£&tR±fc;§&2gf Ufc (lb"-l) tCBPip^j:5Ml 

ss^s ( d ) izm^tz (ib"-i) (^at§^7t#n^t 

d £#i£lg£ ttfco 3§#J1 (d) #»illi*fb N /^i/^iz-if^E^t, 

^7fe^^©^P^^^bCD^|ff^^o ^7teS©M&®««|©#^^ 2 . 8 JUL s 

tftwbfrttt^tzo Lm?® ft ft<Dft®&^® mm^ iz&x tzMffim 
fctt-tz. m^Kffi izMM$ htzft^mvit iz tiz>)&^ mm 1 ooc 

d /m 2 lz 2 . 2 % £ ^$J*T* & ^ £ o 

Jg fc x i i i ) <b-&^ ( 1 5 " - 1 ) & ffl V> fc 53 « (ffil«3) s S3C^t 
cfc 5 ic N f^©^#g^$j4M±, 0^ 100cd/m ! C^^T3. 2 % fcJRSfr* 

T'fe^^o it, my&m (d) fc8§^fcfb£-i& (1-1) tieat -s^e-gfe 

^Tfc (3§fttr-^$t:g : 5 5 4 nm) Wnbtifco 

(l , -2) ^l^fc^ffl^lT-^MlfctlELi^ftt^^^fefe^ 
©&rjc N -fb-gr^ (lb"-l) £J8V^&fli0!l 2 T-f^^ Ufc*s*£E Lf^#&& 

* t> (Dmxnz, <b-£#» (i"'-i) $ffl^fcii«i3-e#iifct«EL 



m i 







m 




« 


















JE3L 










@100cd/m 2 


@100cd/m 2 


m 








mmm 


@100cd/m 2 


(%) 


(lm/W) 


i 


a-NPD 


3% (1* -2):CBP 


BCP 


Alq 3 


0.26, 0.60 


8.3 


13 


2 


a-NPD 


3%(lb"l):CBP 


BCP 


Alqs 


0.49, 0.50 


2.2 


2.5 


3 


a-NPD 


3% (l'" l):CBP 


BCP 


Alqa 


0.48, 0.51 


3.2 


4.3 
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m m w 4 ~ 6 

mmmi iz&^xit-&m (i'-2) (DKt>*)\z s nmmmn^fitzit^^ 
( i ' - i ) . xtemmm 3x*m ^titzih^® ( i » - 3 > *j§^fc &i*fc*ttfta 

(l'-3) §6%fflUTfffli6©*?^#lLf Co Cltl^OE L^p^^WfflB b 



* 2 



£ 






m 




IEJL 




IE?L 




@100cd/m 2 


@100cd/m 2 
(%) 


@100cd/m 2 
(Im/W) 


4 


a-NPD 


3% (1* -1):CBP 


BCP 


Alqs 


0.26, 0.60 


6.6 


11.1 


5 


a-NPD 


3%(1 , -3):CBP 


BCP 


Alqs 


0.27, 0.60 


5.8 


6.1 


6 


a-NPD 


6% (l'-3):CBP 


BCP 


Alqs 


0.28, 0.60 


5.9 


6.3 



mmm i ~ 1 1 

^rnrnz tfnimom^mmzm b, hs^ji (d) a &#t# db"- 

1) © K-^fi^ 6 %t Vtz&mm 7 ©3^£#§!! bfeo ^ffl^2t|5)^ 

©m^B^ Us (d) izmrnm 1 o -r- s^-ng^ ( 1 »*- 3) 

#12 £ ^^©^^«B^% U ^Tfc® (d) fcHJfeflll 4 -Cff ?>nfce^^#: 

( 1 " - 1 0 ) 4 3 % H-7Lfe«|fl 1 0 (om=£h, mmm 1 5 T-?f e>n^ a 

^fg^ ( 1 " - 1 5 ) 43XF-7lfcft)i«l l©l?$#llfco 
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@100cd/m 2 


@100cd/m 2 (%) 


@100cd/nr 


7 


6% (lb"-l) 


: CBP 


0.49, 0.50 


2.1 


2.5 


8 


3% (1"- 3): 


CBP 


0.50, 0.49 


4.3 


6.8 


9 


6% (1"- 3): 


CBP 


0.51, 0.49 


4.4 


6.8 


10 


3% (1"-10) 


• CBP 


0.64, 0.36 


6.4 


3.1 


11 


3% (1"-15) 


CBP 


0.67, 0.33 


4.1 
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tfSs #;i/#3r -hD| s bFD^rfAH, ^;i/7^y^ N k H 7 

fes r *i: r 3 1 3&s— »ta o *h e. asis-s- bT v% * 2 o © f y v ymtm<& 

£JfcJ$ LT £ <^ 0 m'S^ra 3 !^ * ft ft UWkM R If R 3 © Ifc * ^ b s 

m Mi 0 - 3 ®m®.*7* I, m 3 (±O~40lSt*t„ m\ m 3 #2tt± 

x &Wl<DR\ ^i(©R 3 {i^ft-?ftS^t|Bj bT"feoT*)M55:o-C 
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T*gi£ft£li;£©$BlS£§ 7 31 £13*5© S^^^o 
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m\ m\ m'Slfm^lt ^ft^ftg&SR\ R\ R^^R^if^^L, m 
^n^n^-To m\ m \ m\ m 4 # 2 fe*± ©^$t© MWL<D R \ ^ 
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